198                                 ELECTRICITY                          [OH. XIII
electrometer, while if the plates be connected by a wire the potential difference falls- and a positive current passes through the wire from the copper to the zinc and back through the acid from the zinc to the copper. Now the passage of a current through the acid electrolyses it. Hydrogen is carried by the current to the copper .plate and deposited on it, while the sulphion S04 formed on the zinc plate, attacks the zinc forming zinc sulphate ZnS04. The process may be represented by the equation
Zinc and sulphuric acid combine to produce zinc sulphate and hydrogen.
Moreover the quantities of the substances involved in these changes are chemically equivalent. For each gramme of hydrogen set free, we have liberated 32/2 or 1G grammes of sulphur, and 16x4/2 or 32 grammes of oxygen, forming sulphion, and these combine with 65/2 or 32*5 grammes of zinc to form 16 + 32 + 32*5 or 80*5 grammes of zinc sulphate. This process continues but the current falls off, for instead of having a copper plate in the acid, we have a copper plate coated with hydrogen; the effect of this hydrogen is to set up a current in the opposite direction to that of the battery, and hence the original current is reduced. This effect is said to be due to polarization, and the battery is said to be polarized.
We have already seen that a current in a wire exerts magnetic force in its neighbourhood, an instrument arranged to make use of this magnetic effect to measures the current i,s called a galvanometer. See Section 149. .By the. aid of a galvanometer we can detect this reverse current due to polarization thus:
EXPERIMENT 33. To skew the reverse currant du<\ to polarization.
A battery of two or more Daniel! cells, a water voltameter, consisting of two platinum plates immersed in a beaker of slightly acidulated water, and a delicate galvanometer are connected as shewn diagrammatical!// in Fig. 124.
The handle S of a switch is connected to the galvanometer @, the other terminal of the galvanometer is r.onneef,<»d to one plate of the voltameter Jr, and the second plate of